Cytokine expression and endothelial cell and lymphocyte activation in human cardiac allograft rejection: an immunohistochemical study of endomyocardial biopsy samples.
We used monoclonal antibodies and immunohistochemical staining of frozen tissue sections to study the expression of cytokines in human cardiac allograft rejection. The 113 endomyocardial biopsy samples were stained for interleukin (IL)-2, IL-6, and interferon-gamma. The findings were compared to expression of the endothelial cell adhesion molecule ICAM-1, and the lymphocyte receptor for the adhesion molecule VCAM-1, VLA-4. Four biopsy samples from patients with idiopathic cardiomyopathy served as controls. IL-2 was not expressed in lymphocytes of controls and only occasionally in mild or moderate cellular rejection, humoral rejection, and Quilty lesions. IL-2 expression was prominent in severe cellular rejection. Interferon-gamma expression increased in proportion to the severity of cellular rejection and was not expressed in other conditions. IL-6 staining, which was only observed in occasional cases, was mild. Cytokine and adhesion molecule expression tended to increase with the severity of cellular rejection. This study shows that cytokine expression can be documented in human allograft endomyocardial biopsy samples with immunohistochemical techniques. The findings support the concept of an important role for cytokines in human cardiac allograft rejection.